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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT international application No. PCT/SE99/021 30 



I. Basis of the report 

1 . This report has been drawn on the basts of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 17).): 
Description, pages: 

1-13 as onginally filed 



Claims, No.: 

1-21 as received on 21/12/2000 with letter of 15/12/2000 



Drawings, sheets: 

1/4-4/4 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

n furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted m the cancellation of: 

n the description, pages; 

□ the claims. Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-21 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-21 




No: 


Claims 




Industrial applicability (lA) 


Yes: 


Claims 


1-21 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 

D1; EP-A2-0780505 

D2: EP-A1 -076561 6 

D3: JP-A-06033359 

D4: WO-A1 -9507677 

2. Document D1 , which is considered to represent the most relevant state of the art, 
discloses (cf. column 2, lines 5-1 1 and lines 41-53; column 5, lines 5-19; column 
5, line 48-column 6, line 21 ; column 8, lines 36-49; figures): 

"Nonwoven fabric that includes a surface for fastening the male component of a 
hook and loop fastener system, comprising a needled fabric of functional fibres 
and binding fibres, wherein the functional fibres are comprised of thermoplastic 
polymer fibres, and wherein the nonwoven fabric is bonded by partially melting the 
binding fibres." 

Furthermore, this subject-matter is also disclosed by document D2 (cf. column 1 , 
line 47-column 2, line 9; column 2, line 34-column 3, line 3; column 4, lines 4-24; 
column 6. lines 17-36; figures 1-3). 

The subject-matter of present claim 1 differs from these disclosures in that the 
fabric IS loop-free and carded. 

None of the cited documents shows the combination of features of the subject- 
matter of present claim 1 , which is therefore novel with respect to the cited phor 
art (Article 33(2) PCT). 

3. The problem to be solved thereby may therefore be regarded as providing an 
alternative structure for a fibrous web which can subsequently be needled and 
heat bonded. 
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This is obtained by combination of the distinguishing features mentioned above. 

No indications for this solution can be found in any of the documents D1-D4. 

Document D3 (cf. abstract) discloses a non-woven fabric that includes a surface 
for fastening the male component of a hook and loop fastener system which 
comprises a fabric of thermoplastic polymer fibres which is obtained by forming a 
fibrous web by carding, the fibrous web being subsequently needled and heat 
bonded. 

Document D4 relates to a reinforced composite structure for fastening the male 
component of a hook and loop fastener system. Its structure does not comprise a 
carded web of functional fibres and binding fibres. 

The subject-matter of claim 1 is therefore also considered as involving an 
inventive step with respect to the cited prior art (Article 33 (3) PCT). 

4. The industrial applicability of the nonwoven fabric according to claim 1 is obvious 
(Article 33(4) PCT). 

5. Independent claim 9 defines the method of producing the respective nonwoven 
material and independent claim 21 relates to the use of the respective nonwoven 
material. Therefore, the subject-matter of these claims fulfills the requirements of 
Article 33(2), (3) and (4) PCT for the reasons mentioned above. 

6. Claims 2-8 and 10-20 define additional features of the invention according to 
claims 1 and 9 and as such also meet the requirements of the PCT with respect to 
novelty and inventive step with respect to the cited prior art. 

Re Item VII 

Certain defects in the international application 

1 . Independent claims 1 , 9 and 21 are not in the two-part form in accordance with 
Rule 6.3(b) PCT with those features known in combination from the prior art 
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(document D1) being placed in the preamble (Rule 6.3(b)(i) PCT) and with the 
remaining features being included in the characterising part (Rule 6.3(b)(ii) PCT). 

2. The units "denier" employed page 6, line 23 are not additionally expressed in 
terms of the unit stipulated by Rule 10.1(a) PCT, i.e. in terms of "tex". 
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NEW CLAIMS 



1 Nonwo ven fabric that includes a surface for fastening the male component 

of a hook and loop fastener system which comprises a loop-free, carded and needled 
fabric of functional fibres and binding fibres, where the fimctional fibres are 
comprised of thermoplastic polymer fibres, and where the nonwoven fabric is bonded 
by partially melting the binding fibres. 

2. A nonwoven fabric according to Claim 1 , characterised in that the 

functional fibres are comprised of one or more types of polyester fibres and/or 
polypropylene fibres. 

3 A nonwoven fabric according to Claim 2, characterised in that the fabric 

includes two types of fimctional polyester fibres of mutually different thickness. 

4. A nonwoven fabric according to any one of Claims 1 -3, characterised in 
that the fimctional fibres include spiralled bi-component fibres or multi-component 
fibres of the side-by-side type. 

5. A nonwoven fabnc according to Claim 4, characterised in that the 
functional fibres mclude both cnmped polyester fibres and spiralled fibres. 

6. A nonwoven fabric according to any one of Claims 1-5, characterised in 
that the fabnc contams 10-25% by weight bmdmg fibres and 75-90% by weight 
functional fibres. 

7 A nonwoven fabric according to any one of Claims 1-6, characterised m 
that 40-60% by weight of the fimctional fibres are spiralled fibres. 

8 A nonwoven fabric according to any one of Claims 1-7, characterised m 
that the bmdmg fibres comprise bi-component fibres that include a core and an outer 
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casing, where the outer casing component has a lower melting point than the inner 
core component. 

9. A method of producing a non woven fabric that has a fastener surface 
according to Claim 1, characterised by carding a mixture of binding fibres and 
functional fibres comprised of thermoplastic polymer fibres to form a fibrous web; 
needling the fibrous web to obtain a dense material that has a loop-fi-ee, open structure 
suitable for the male component of a hook and loop fastener to fasten thereto; and 
heating the needled fibrous web so as to partially melt the binding fibres. 

10. A method according to Claim 9, characterised by smooth calendering the 
needled and heated fibrous web so that one surface thereof wiU be smooth. 

11. A method according to Claim 9 or 10, characterised in that the binding 
fibres are comprised of bi-component fibres that mclude a core and a casing, where 
said casing has a lower melting pomt than the core; and heating the needled fibrous 
web so that the casmgs of respective binding fibres will melt while the core remains 

solid. 



12. An absorbent article ( 1 4), such as a diaper or mcontinence guard, which 
includes a substantially liquid-impermeable backmg sheet and a hook and loop 
fastener system that includes a female componem and a male component attached to 
said backmg sheet for mumal coaction such as to secure the article in position on a 
wearer, characterised in that the female component (1) of the system is comprised of 
nonwoven fabric according to any one of Claims 1-8. 

13. An article according to Claim 1 2, characterised in that the article 
mcludes an absorbem body enclosed between a liquid-permeable inner sheet that hes 

proximal to the wearer in u'^f apt^ caiH ci.KctMr,Hr,ii,, i;,,,,;^ _.,„ui- i i - , 

.^i^o^t^jiiiOiij iivjUiu-impt-rmcauic uaoKing sneei 

that lies distal fi-om the wearer in use, said backing sheet bemg delimited by two short 
sides (10, 1 I) and two long sides (12. 13). wherem two male-componem tabs (2) 
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belonging to said fastener system are fastened to said backing sheet on each long side 
(12, 13) thereof close to one short side (10), so as to form an extensionof the short 
side witii the male component facing in the same direction as the inner sheet; and in 
that the female component (1) is provided on the backing sheet at the other short side 
(11). 



14. An article according to Claim 13, characterised in that one female 
component piece (1) is provided in each comer of said second short side (11). 

15. An article according to Claim 13, characterised in that the female 
component (1) is comprised of a strip that extends essentially along the full length of 
the second short side (11). 

16. Ad article according to Claim 12, characterised in that said article 
includes two parts, a belt (15) which is intended to be fastened around the waist of a 
wearer, and an absorbent part (14) which, in use, is fastened to the belt by means of 
mutually coacting male and female components (1, 2) of the hook and loop fastener 
system and which mcludes an absorbent body enclosed between a liquid-permeable 
mner sheet intended to he proxunal to the wearer in use and said substantially liquid- 
miperraeable backmg sheet intended to lie distal from the wearer in use and delimited 
by two short sides (10, 1 1) and two long sides (12, 13), wherein the mutually coacting 
components (1, 2) are disposed along the short sides (10, 1 1) of said absorbent body 
and on said belt (15) respectively. 

1 7. An article according to Claim 1 6, characterised in that the female 
component (1 ) is disposed on the inner surface of the beU (15) and the male 
component (2 ) is disposed on the outer surface of the absorbent body (14). 

18. An article according to Claim 1 6, characterised in that the male 
component (2) is disposed on the inner surface of the belt (15) and the female 
component (1) is disposed on the outer surface of the absorbent body (14). 
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19. An article according to Claim 16, characterised in that the male 
component (2) is disposed on the outer surface of the belt (15) and the female 
component (1) is disposed on the inner surface of the absorbent body (14). 

20. An article according to Claim 16, characterised in that the female 
component (1) is disposed on the outer surface of the belt (15) and the male 
component (2) is disposed on the inner surface of the absorbent body (14). 

21. The use of a nonwoven fabric that includes a fastener surface according to 
any of claims 1-8, which comprises a carded and needled fibrous web of fimctional 
fibres and binding fibres, where the fimctional fibres are comprised of thermoplastic 
polymer fibres, and where the nonwoven fabric is bonded by partially melting the 
bmding fibres, as the female component in a hook and loop fastener system m an 
absorbent article (14), such as a diaper or incontinence guard, which includes a 
substantially liquid-impermeable backmg sheet and a hook and loop fastener system 
that mcludes a female component and a male component attached to said backing 
sheet for mutual coaction such as to secm-e the article in position on a wearer. 
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(57) Abstract 

A nonwoven fabric ( 1 ) that includes a fastener surface tor the male component (2) of a hook and loop fastener system comprismg a 
ca-Jed a!K! needled hhrnn. wrh ot functional fibres and bmdmg fibres, where the functional fibres are comprised of thermoplastic polymer 
hbres and the nonwoyen fabric is bonded by partially melting the binding fibres. A method of prodiicmg such nonwoven fahnc (I) by 
carding a mixture ot binding fibres and functional hbres to fomi a fibrous web. needling the fibres web to obtain a dense material that has 
a structure on which the male component of a hook and loop fastener system is at^le to fasten, and heatiuiz the needled fibrous web to 
pamaliy melt the bmd.ng fibres. A absortxmt article, such as a diaper, having an absort^nt bcxly enclosed between an outer and an inner 
sheet and including a hook and loop fastener system with which the article can be secured to a wearer, wherein the female component ( 1) 
of the system is comprised of nonwoyen fabric accordmg io the invention. 'Hie use of a nonwoven fabric that includes a fastener surface 
as the female component in a hook and loop fastener system in an absorbent anicle according to the invention. 
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FASTENER MEANS 

1 he present in\ enlion relates to a material that ean function as a fastener surface for 
5 the male eomponent of a hook and loop fastener system, to a method of producing said 
materiaU and to an absorbent article, such as a diaper, in which the material is used as 
fastener means, and to a use of said material as female component in a hook and loop 
fastener system in an absorbent article. 

10 In absorbent articles, such as diapers and incontinence guards for instance, the article 
is often secured to the wearer with the aid of a hook and loop fastener system. Such 
fastener means comprise a male and a female component, where the former is 
comprised of hooks and the latter is comprised of loops. These two fastener 
components can be fastened together and thereafter separated from one another. 

15 

The fastener devices comprise loops and hooks formed on one side of a fibre tape 
which is bonded to a carrier tape. The opposite surface of the carrier tape is suitably 
adhesive, so as to enable the tape to be fastened easily to an article. 

20 The described two-layer construction that includes a carrier is necessar>^ in order to 
ensure that the fastener device will be sufficiently strong and can be fastened to an 
absorbent body, e.g. glued thereto. 

Known loop-carrying tape material is formed, e.g., by gluing a loop-carrying fibrous 
25 web to a carrier web, by needling loops from a fibrous web through a carrier web, or 
by melting one surface of a loop-carrying fibrous web that includes hot hotinelt fibres 
, so as to obtain a coherent carrier surface. Such materials are described in, for 
instance, EP-A2-0780505. WO96/04812. WO95/33390, WO92/20251, 
US-A-3,694,867, FP-A2-025801 5, W095/171 1 1 and 
30 EP-A 1-07656 16. 
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One drawback with such lasicncr dc\ iccs is that the laminate construction is ntu cost- 
eftecti\'e, due to material consumption on the one hand and to the tact that several 
process steps are required on the other hand, l urthermore. the fastener de\'ice can be 
unnecessarih rigid and Iherelbre uncomfortable, and may e\ en chale the wearer's 



carrier in order to be used and applied to an absorbent article, such as a diaper or an 
incontinence guard, and to bind together sufficiently strongly lo ensure that the loops 
will not separate from the material as a hook and loop fastener is fastened to the 
material and then released and refastcned at one and the same place or at some other 



The object of the present invention is to provide a fastener device which is less 
expensive and more pliable than earlier known devices and the material of which is 
sufficiently stable for use as a female component to the male component of a hook and 
15 loop system. 

This object is achieved in accordance with the invention with a fastener device that 
consists of a nonwoven fabric comprised of a carded fibrous web of functional 
polymer fibres and binding fibres that are bound together mechanically by needling. 

20 Additional binding is effected by partially melting the binder fibres. This results in a 
relatively dense material that has a sufficiently open structure to enable the male 
component of a hook and loop s>'stem to fasten therein. The fastener device is also 
sufficiently stable to prevent the fibres from being torn away from the surface as the 
hook component of the fastener is released. It is also sufficiently stable for the hook 

25 component of the fastener to be fastened, released from the fastener device and moved 
to a new position thereon. 

The nonwoven fabric can thus be used instead of the conventional looped female 
component of a hook and loop fastener system. The nonwoven fabric, howe\'er, has no 
30 loops. On the other hand, the fastener surface is slightly rugged. 



skin. How ever, lastener dex ices ol this t\ pe known hitherto ha\ e alwa\ s required a 



10 place. 
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I hc carded fibre mixture w ill con\'enienil\ comprise l()-25'*o binding fibres and 
15-9iV^ o functional fibres. 1 he functional fibres w ill preferabl\ consist of a mixture of 
{w o or more t>'pes of fibre, suitably 40-60" o of one t\'pe and 60-40" o of^ another type. 
I he l\inctional fibres are either crimped single-component fibres or spiralled bi- 
5 component fibres or multi-component fibres ol'the side-by-side t\ pe. There may be 
used a mixture of several types of crimped fibres, crimped and spiralled fibres, or 
several types of spiralled fibres. The spiralled fibres may have alreadv be spiralled 
when preparing the fibre mixture to be carded and needled. It is also possible to use 
multi-component fibres of the side-by-side type that are spiralled during manufacture 
10 of the fastener device, conveniently w^hen applying heat so as to partially melt the 
binding! fibres. 



It is also possible to use different polymer materials in the fibres of the inventive 
fastener device. Polyester fibres and polypropylene fibres are preferred. In bi- 
1 5 component fibres or multi-component fibres there can be used two types of polyester 
that have mutually different melting and expansion coefficients, or, e.g., polyester as 
one component and another polymer material, e.g. polypropylene, as other 
components. The binding fibres may comprise bi-component fibres of polypropylene 
and polyethylene, 

20 

Different types of functional polyester fibres having varying lengths, thicknesses, etc. 
may be used in the manufacture of the inventive fastener device. A suitable thickness 
of the functional fibres is 1-6 dn, particularly' 1.5-6 dn. When using only one type of 
fibre, such as polyester t\'pe fibres, fibres of tw o different thicknesses ma\ be mixed 
25 together. A suitable length of both binding fibres and functional fibres is 30-80 mm, 
preferabh' 40-70 mm and then particularK about 60 mm. 



Spiralled fibres may also be included in the mixture, to create a surface structure. 
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The poK eslcr t'lhrc lahric according to the in\ ention can be used directK as tastener 
means and ghied direetlx to a diaper tor instance, in the absence ol an intermediate 
carrier. 



5 According to one preferred embodiment of the invention, the polyester nonwoven 

material includes spiralled fibres. The spiralled fibres that can be used in the inventive 
fastener device are suitably of the same type as those described in Sli 9604833-5. 
These fibres are comprised of heat-crimped, spiralled, elastic thermoplastic multi- 
component fibres, preferably bi-component fibres. The components in the fibres are 
10 suitably disposed side-by-side. As the fibres are heat-treated the various components 
shrink to mutually different extents and thereby form the spiralled fibre. 



In accordance with the invention, binding of the material can be further improved by 
calendering the material, i.e. with the aid of pressure and heat. Smooth-calendering is 
15 used in particular on one side of the material. 



The inventive nonwoven fabric will now be described with reference to particular 
embodiments thereof and also with reference to the accompanying drawings, in which 
Figs. 1-7 arc schematic illustrations of the various steps that are carried out when 
20 testing the adhesiveness or holding strength of a hook and loop system; 

Fig. 8 is a schematic view from above of a diaper in which the inventive nonw'oven 
fabric is used as a tape landing zone system; and 

f igs. 9 and 10 show parts of a diaper or incontinence guard that include a replaceable 
absorbent part. 

25 

Manufacture of the inventix e fastener de\ice is commenced b\ forming a nonw oven 
fabric from binding fibres and functional fibres. These fibres are then bound 
mechanically, suitably by needling, until there is obtained a relatively dense material 
that has a structure which is sufficienth' open for the m.aic component of a hook and 
30 loop fastener system to fasten therein and which is sufficienlK' stable t(^ prevent an 
excessive number of fibres being loosened from the fastener device as the male 
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component of said device is pulled a\\ a\ . Needling imparts to the material a slightK 
rugged surface that functions as a fastening surface. The material is then general 1\ 
equilateral. The material is then healed so as to partialK melt the binding fibres and to 
hold the fastener device together. An\ multi-component fibres of the side-h\ -side type 
present will be spiralled in this heating process. As the fibres spiral, the needled 
nonwoven fabric will shrink to some extent and the ruggedness of the surface increase. 
One side of the material is then suitably smooth calendered. The smooth surface of the 
material thus obtained facilitates gluing of said surface to an article. T his smooth 
calendering of said surface shall not be confused with the heat smelting process 
described in, e.g., FP-Al-0 780 505 for forming a carrier surface. 



It is necessary' to establish the extent to which needling shall be carried out, by 
experimenting with the material produced. In addition to a subjective assessment of 
the density of the material, its adhesiveness, and integrity, the shear force and peeling 
15 force required to release the fastener device from a hook-carrying part of the device 
can be measured in accordance with the following. 



In the following description of the tests carried out, the female and male components 
of the hook and loop fastener systems arc referred to as loop components and hook 
20 components respectively, regardless of w^hether these fastener parts present 

respectively loops and hooks as in a typical loop and hook fastener system or whether 
they lack the presence of loops, for instance, such as in the case of the inventive 
nonwoven fabric that includes a fastener surface. 
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DESCRIPTION OF EMBODIMENTS 



Tests were carried out witli the following mixtures 





1 csi 1 , uo-j/yj 


1 LSL Vo-J 1 0 


1 est J , Uo-3 /V 


Binding fibers % 


15 °b 4 dn bico 


20 ° o 2 dn bico 


20 « 0 2 dn bico 


Supplier 


UNITIKA 


hoe:chst 


HOECHST 


Type 


Mclly 4080 


Trevira T 254 


Trevira T 254 


Functional fibres 


50 "b 3 dn 


40 ° o 3 dn 


40 % 6dn conj.hollovv 


Supplier 


HOBCHST 


HOE':CHST 


NAN YA 


1 ype 


Trevira T 290 


Trevira T 290 




Functional fibres 


35 ^0 1,5 dn 


40 "b 3 dn spiral 


40 % 3 dn spiral 


Supplier 


HOECHST 


RHONE-POULENC 


RHONE-POULENC 


Type 


Trevira T 290 


Tergal X443 


Tergal X403 



Tergal X443 and Tergal 403 arc bi-component fibres of the side-by-side type that 
spiral when heated. The two components are comprised of two types of polyester that 
have mutually different melting points. NAN YA is a fibre that has already been 
10 spiralled and which also comprises bi-component polyester of the side-by-side type. 
All of the binding fibres are of the kind that includes a polyester core and a co- 
polyester casing. 

As will be seen, two crimped polyester fibres olTnutualK different thickness were 
1 5 used in Test 1 . In 1 est 2, there was used a crimped polyester fibre in mixture w ith a bi- 
component fibre that spiralled when heated. In Test 3, there was used a polyester fibre 
that had airead\' spiralled in mixture with a bi-cunij)unciit fibre tiiat spiralled when 
heated. A bi-component fibre of the t\ pe that includes a core which melts at high 
temperature and a casing which melts at low temperature were used as binding fibre in 
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all tests. The material was heated until the binding fibre casing melted, 
stopped before the core mehed. 



rc:T/SE99/02I30 

but was 



Samples 
5 liKL, loop material 



08-370 K 
10 08-378, thick fibres 

08-379, fme fibres 



Description 

Standard knitted polyester fabric 
coated with pol\'prop\ iene. weight 
per unit area 90g/nr (PYiT 47.5, 
PP42.5 g/m') 

Smooth calendered, long hotmelt fibres 
Side-by-side fibres that shrink and 
spiral in-line 

Side-by-sidc fibres that shrink and 
spiral in-line 



15 DETERMINING THE SHEAR FORCE OF A HOOK AND LOOP FASTENER 
SYSTEM 



Principle 



20 I he hook material and the loop material are joined together in a controlled fashion. 
The shear force is then measured with a tensile testing de\ ice. 



Sample preparation 

■ Choose sample combination according to } \g. 1 . MD denotes machine direction 
25 and CD denotes cross direction. 

■ Punch out the loop samples, 50 \ 60 mm and mark with a pen according to Figs. 
2A, B. iMg. 2A shows a roll of loc^p material 1 and f ig. 2B shows a role ol^hook 
material 2. 

* Cut out the hook samples, 25 x 80 m.m, and mark with an asterisk and arrow 
30 respectively, to show respective directions on the sample. 
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■ Make a mark 30 mm in trom the edge of the hook sample in aeeordance with Fmli. 
3A. The CD-directions shall be tested primariK . 

Procedure 

5 ■ Place the hook sample 2 careful!) o\'er the loop sample 1. fhe contact surface shall 
measure 30 \ 2? mm. See Fig. 3A. 

Place the hook and loop sample 2 and 1 respectively in the roll apparatus and allow 
the pressure roll 3 to roll forwards and backwards one lime (one cx cle); see Fig. 4. 

■ Place the whole of the sample in the tensile testing device 4 with the hook material 
10 2 in the upper clamp 5 and the loop material 1 in the lower clamp 6, as shown in 

Fig. 5. The materials are pulled in the direction of the arrow F. 

■ Continue with the test until the materials are fully ''delaminated'\ 

Calculations and results 



15 



max 



Shear force, N/cm'^ 



F, 



max 



The highest force detected during "delamination", N 
The length of the contact surface, mm 



b 



The width of the contact surface, mm 



20 



T, 



max 



F max X 1 00 



1 X b 
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DETERMINING THE DELAMINATING FORCE OF A HOOK AND LOOP 
FASTENER SYSTEM 



Principle 

The hook material and ihc loop material are joined together in a eontrolled fashion. 
The delaminating force is then determined with the aid of a tensile testing device with 
the material at 90^. 



1 0 Sample preparation 

■ Select a sample combination according to Fig. 1 . 

■ Punch out the loop samples K 50 x 60 mm, and mark with a pen according to Fig. 
2A. 

■ Clip/cut out the hook samples 2, 25 x 80 mm, and mark with a star and an arrow 
15 respectively, so as to show respective directions on the sample according to Fig. 

2B. 

■ Make a mark 30 mm from one edge of the hook sample 2 - see Fig. 3B. 
The CD directions shall be tested primarih . 

20 Procedure 

■ Place over the hook sample 2 a piece of tape 7 which is sufllciently large to leave 
free a surface measuring 25 x 30 mm. 

■ Place the hook sample 2 over the loop sample 1 . Feave 10 mm of the loop strip 3 
for fastening the strip in the clamp; see f ig. 3B. 

25 ■ Place the hook sample 2 ^ the loop sample 1 in the roll apparatus and allow the 
pressure roll 3 to roll forwards and backwards one time (one c\cle) - see Fig. 4. 
Begin to roll in the direction shown in the Figure. 

■ In order to generate a defined shear force, place the outwardh projecting part ol' 
the loop material 1 in a clamp 8 and the outv.ardF' projecting part o! the hook 

30 material in a clamp 9, with a weight of 1 kg. 

■ Allow the weight to hang freely for 10 seconds: see f ig. 6. 
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Place the sample in the tensile testing dev ice 4 with the hook component 2 in the 
upper clamp 5 and the loop component in the lower clamp 6. 
Carr\ out the test on the two materials at an opening angle of 180': see V\g. 7. 
The delaminating force can also he determined w ith repeated opening and closing 
of the two components if so desired. This can onl\' be done il no defomiation 
occurs in the material during the test. 



Calculation and results 

The method measures the highest peaks (max. 20) during the test. 
H) Fn.ax N/25 mm = The highest peak during the test 

t med N/25 mm = The mean value of all peaks during the test 

In the described tests, the shear force with respect to the loop material will preferably 
lie between 40 and 100 N/7.5 cm' and the delaminating force between 2 and 5 N/25 

15 mm (mean load) and between 3 and 8 N/25 mm (peak load) respectively. Excessively 
high values mean that it is difficult to loosen the hook and loop components from one 
another without tearing said components or without removing a component from the 
underlying backing sheet, whilst excessively low values indicate insufficient fastening 
ability or holding strength. It w^ill be seen from the following that the inventive 

20 material has the properties desired and surpasses the reference material EKL in several 
respects. 
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Fig. 8 is a schematic illustration of a diaper w ith which the invenii\ e fastener material 
can be used. I he diaper includes an absorbent sheet which is disposed between a 
liquid-permeable inner sheet that lies proximal to a wearer in use and a liquid 
5 impermeable outer sheet, or backing sheet, which lies distal from the wearer in use. 
The diaper has a generally rectangular shape and is delimited by two shoil sides 10, 1 1 
and two long sides 12, 13. Two fastener tapes that include hook material 2 are fastened 
to the outside of the diaper, at one short end 10, such that a free part of each fastener 
tape forms an extension of said short side, wherewith the hook material faces in the 

10 same direction as the inside surface of the diaper. Loop material 1 according to the 
invention is fastened to the outside of the diaper at the other short end 1 IJn each 
corner thereof. When placing the diaper on a wearer, the centre part of the diaper is 
curved around the wearer^s crotch, so that the short sides 10, 1 1 will lie around the 
wearer's waist. The diaper is fastened by applying the tapes that include hook material 

15 2 to the tapes that include loop material 1 . By way of alternative, a strip of loop 
material can be placed along the full length of the short side, instead of using two 
pieces of loop material along the length of the short side 1 1 . This is shown by a broken 
line in Fig. 8. 

20 The inventive nonwoven fabric may also be used in the type of diaper or incontinence 
guard described in US-Ao,549,593, for instance. This type of diaper is illustrated in 
Figs. 9 and 10 and includes an absorbent part 14, the actual diaper, which is 
replaceable and secured to a belt 15 around the wearer^s waist. The absorbent part 14 
includes an absorbent layer disposed between a liquid-permeable inner sheet, or top 

25 sheet, which lies proximal to the wearer in use, and a liquid-impermeable outer sheet, 
or backing sheet, which lies distal from the wearer in use. Two strips of hook material 
2 are disposed along each short side 10, 11 of the absorbent part 14, on the outer side 
thereof A nonwoven fabric 1 that includes an inventive fitstener surface in the form of 

lonry material nrnvirlf^H on fh^^ inQiH*^ ^^f fh^> h^^^lt 1 ^ Tho cK/^»-t ^^r^Ac- in i i ^r^v^.^ 

30 absorbent part 14 can be inserted in beneath the belt, wherewith the hook material 2 
extending along the outer edges of the absorbent part coacts with the loop material 1 
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on the inside ol the hclt 15 to secure the diaper to the wearer. Alternati\'el\ . the loop 
material 1 ma\ he provided on the absorhent part 14 and the hook material 2 on the 
belt 15. Another \ariant is to pro\ ide a fastener surface (either the male or female 
component) on tlie outside of the belt 15. and to provide the strip thai carries either 
hook material or loop material on the inside of the absorbent body 14, i.e. on that side 
of said body that shall face towards the wearer in use. That part of the hook and loop 
fastener system pro\'ided on the belt 15 ma\' either be a continuous strip, as showm in 
lig. 10. or comprise se\eral smaller pieces. 



10 it wall be understood that the uses described above have been given only by way of 
example and in no way limit the scope of the invention. I^he inventive fastener device 
can be used in all cases where a hook and loop fastener system that includes a male 
and female component is used. 
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CLAIMS 



1. 



NOnwcncn fabric that includes a surtacc for tasiening the male component 



of a hook and loop fastener SN Stem w hich comprises a carded and needled f abric of 
5 functional fibres and binding fibres, where the functional fibres are comprised of 
thermoplastic pol>'mer fibres, and where the nonwoven fabric is bonded by partialK 
melting the binding fibres. 

2. A nonwoven fabric according to Claim K characterised in that the 
10 functional fibres are comprised of one or more types of polyester fibres and/or 

polypropylene fibres. 

3. A nonwoven fabric according to Claim 2, characterised in that the fabric 
includes two types of functional polyester fibres of mutually different thickness. 

15 

4. A nonwoven fabric according to any one of Claims 1-3, characterised in 
that the functional fibres include spiralled bi-component fibres or multi-component 
fibres of the side-by-side type. 

20 5. A nonwoven fabric according to Claim 4. characterised in that the 

functional fibres include both crimped polyester fibres and spiralled fibres. 

6. A nonwoven fabric according to an\ one of Claims 1-5. characterised in 

that the fabric contains 10-25% by weight binding fibres and 75-90% by weight 
25 functional fibres. 



7. A nonw^oven fabric according to an\' one olX'laims 1-6, characterised in 

that 40-60% by weight of the functional fibres are spiralled fibres. 



30 



^- A nonwoven fabric according to an\ one of C laims 1-7, characterised in 

that the binding fibres comprise bi-component fibres that include a core and an outer 
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casing, where the outer casing compc^nent has a lower melting point than the inner 
core component. 

9. A method ol producing a nonwo\'cn fabric that has a tbstener surtace 
according to Claim 1, characterised by carding a mixture ol^ binding fibres and 
functional fibres to fonn a fibrous web; needling the fibrous w^eb to obtain a dense 
material that has a structure suitable for the male component of a hook and loop 
fastener to fasten thereto; and heating the needled fibrous web so as to partially melt 
the binding fibres. 

10. A method according to Claim 9, characterised by smooth calendering the 
needled and heated fibrous web so that one surface thereof will be smooth. 



11. A method according to Claim 9 or 10, characterised in that the binding 

15 fibres are comprised of bi-component fibres that include a core and a casing, where 
said casing has a lower melting point than the core; and heating the needled fibrous 
web so that the casings of respective binding fibres wall melt while the core remains 
solid. 



20 1 2. An absorbent article ( 14), such as a diaper or incontinence guard, which 

includes a substantially liquid-impermeable backing sheet and a hook and loop 
fastener system that includes a female component and a male component attached to 
said backing sheet for mutual coaction such as to secure the article in position on a 
wearer, characterised in that the feinale component (I) of the system is comprised ol 

25 nonw oven fabric according to any one of Claims 1-8. 



13. An article according to Claim 12. characterised in that the article 

includes an absorbent body enclosed between a liquid-permeable inner sheet that lies 
proximal to the wearer in use and said substantially liquid-impermeable backing sheet 
that lies distal from the wearer in use, said backing sheet being delimited by two short 
sides (10, 1 1) and two long sides (12, 13), wherein two male-component tabs (2) 
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belonging u> said lastencr s\'stcm arc fastened lo said backing sliect on each lonu side 
(12, 13) thereof close lo one short side ( 1 0), so as to Ibrm an extension of the short 
side \\ ith the male component facing in the same direction as the inner sheet: and in 
that the female component ( 1 ) is prov ided on the backing sheet at the other short side 
(11). 



14. An article according to Claim 13. characterised in that one lemale 

component piece (1) is provided in each corner of said second short side (11). 

10 15. An article according to Claim 13, characterised in that the female 

component ( 1 ) is comprised of a strip that extends essentially along the full length of 
the second short side (11). 



16. An article according to Claim 12, characterised in that said article 

1 5 includes two parts, a belt (15) which is intended to be fastened around the w^aist of a 
wearer, and an absorbent part (14) which, in use, is fastened to the belt by means of 
mutually coacting male and female components (1,2) of the hook and loop fastener 
system and w^hich includes an absorbent body enclosed between a liquid-penneable 
inner sheet intended to lie proximal to the wearer in use and said substantially liquid- 
20 impermeable backing sheet intended to lie distal from the wearer in use and delimited 
by two short sides (10, 11) and two long sides (12, 13), wherein the mutually coacting 
components (1,2) are disposed along the short sides (10, 1 1 ) of said absorbent body 
and on said belt (15) respectively. 



17. An article according to Claim 16, characterised in that the female 

component ( 1 ) is disposed on the inner surface of the belt (15) and the male 
component (2) is disposed on the outer surface of the absorbent body (14). 
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1 ^ An article according lo Claim 16. characterised in that the male 

component (2) is disposed on the inner surface of the belt (15) and the female 
component ( 1 ) is disposed on the outer surface of the absorbent bod\ (14). 



wo 00/31330 



PCT/SP99/02130 



1^). An article according to C laini 16. characterised in that the male 

component (2) is disposed on the outer surface ol the belt (15) and the female 
component ( 1 ) is disposed on the inner surface i^f the absorbent bod> ( 14). 

5 

20. An article according to Claim 16, characterised in that the female 

component ( 1 ) is disposed on the outer surtace of the belt (15) and the male 
component (2) is disposed on the inner surface of the absorbent body (14). 

10 21. The use of a nonwoven fabric that includes a fastener surface according to 

any of claims 1-8, which comprises a carded and needled fibrous web of functional 
fibres and binding fibres, where the functional fibres are comprised of thermoplastic 
polymer fibres, and w^herc the nonwoven fabric is bonded by partially melting the 
binding fibres, as the female component in a hook and loop fastener system in an 

15 absorbent article (14), such as a diaper or incontinence guard, w-'hich includes a 

substantially liquid-impermeable backing sheet and a hook and loop fastener system 
that includes a female component and a male component attached to said backing 
sheet for mutual coaction such as to secure the article in position on a wearer. 
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SCA HYGIENE PRODUCTS AB 
Fastorgan 

5 

Foreliggande uppfinning hanfor sig till ett material som kan fungera som fastyta for 
handelen i ctt kardborresystem, till ett forfarande for framstallning av detta material, 
till ett absorberande alster, sasom en bloja, dar materialet anvandes som fastorgan, 
samt till anvandning av detta material som hondel i ett kardborresystem i ett 
10 absorberande alster. 

I t ex absorberande alster, sasom blojor och inkontinensskydd, anvandes ofta 
fastorgan av typen kardborresystem for att halla fast alstret pa anvandaren. Dessa 
fastorgan bcstar av en ban- och en hondel, dar den forsta ar uppbyggd av hakar och 
1 5 den senare av oglor. Dessa tva delar kan fastas mot varandra och darefter losgoras 
fran varandra, 

Fastorganen bestar av oglor resp hakar bildade pa ena sidan av ett fibcrband som ar 
bundet till en bandformig bararc. Bararen ar lampligcn sjalvhiiftandc pa motsatt yta 
20 sa att bandct latt kan fastas pa ett alster. 

Den bcskrivna tvaskiktsuppbyggnaden med en bararc ar nodviindig for att 
fastorganct skall bli tillriickligt starkt och kunna fastas pa en absorptionskropp, t ex 
genom limning. 

25 

Kanda bandformiga oglcmaterial bildas t ex genom att ett fibcrflor med oglor 
limmas pa en bararbana, genom att oglor fran ctt fibcrflor genom nalning dras 
genom en biirarbana eller genom att ett fibcrflor med oglor, diir fibrcrna omfatlar 
\ armsmalt-bara fibrcr, smiiltes pa ena ytan sa att cn sammanhangandc bararyta 
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bildas. Sadana material finns beskrix na i exempelvis EP-A2-07S05()5, 
WO96/04812, WO95/33390, WO92/2025L L'S-A-3694867, EP-A2-025801 5, 
VV095/ 17111 och EP- A 1 -07656 1 6. 

5 Nackdelen med dessa fastorgan ar att laminatuppbyggnaden ej ar kostnadseffektu', 
bade pga materialatgangen och pga att flera forfarandesteg erfordras. Dessutom kan 
fastorganet bli onodigt stelt och darfor obekvamt, eventuellt aven fororsaka skavsar. 
Hittillsvarande fastorgan av denna typ har emellertid alltid erfordrat en biirare for att 
kunna anvandas och appliceras pa ett absorberande alster av typen bloja eller 
10 inkontinensskydd och for att halla ihop tillrackligt val sa att oglor ej lossar fran 

materialet da en kardborre fastes darvqd och darefter losgores for att pa nytt kunna 
sattas fast pa samma eller annan plats pa fastorganet. 

Andamalet med foreliggande uppfmning ar att astadkomma ett billigare och 
1 5 smidigare fastorgan, vilket material samtidigt ar tillrackligt stabilt for att kunna 
utnyttjas som hondcl till handelen i ett kardborresystem. 

Dctta astadkommes enligt uppfmningen genom ett fastorgan bcstacndc av en 
flberduk av ett kardat flor av funktionella polymerfibrer och bindefibrer som binds 

20 mekaniskt medelst nalning. Ytterligare bindning sker genom delvis smiiltning av 
bindefibrcma. Pa detta salt erhalles ett relativt tatt material, som har tillrackligt 
oppen struktur for att en kardborre, dvs handelen till ett kardborresystem, skall 
kunna fasta dar\Md. Dessutom ar foreliggande fastorgan tillrackligt stabilt for att 
fibrema ej skall slitas loss fran ytan da kardborren lossas darifran. Vidare iir det 

25 tillrackligt stabilt for att en kardborre skall kunna fastas diiremot, lossas fran 
fastorganet och flyttas till ett nytt lage pa fastorganet. 
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Foreliggande fiberduk kan saledes anvandas i stiiltet for den vanligen ogleforsedda 
hondelen i ett kardborresystem. Fibcrduken upp\'isar emellertid inga oglor. Diiremot 
ar fastytan nagot knottrig. 

5 Lampligen bestar den kardade fiberblandningen av 10-25 % bindefibrer och 75-90 
% funktionella fibrer. De funktionella fibrema bestar foretriidesvis av en blandning 
av tva eller flera fibertyper, lampligen 40-60 % av en typ och 60-40 % av en annan 
typ a\' fibrer. De funktionella fibrema ar antingen krusade (crimped) 
enkomponentfibrer eller spiraliserade tva- eller flerkomponentfibrer av sida-vid- 

10 sida-typ. En blandning av flera typer av krusade fibrer, av krusade och spirahserade 
fibrer eller av flera typer av spiraliserade fibrer kan anvandas. De spiraliserade 
fibrema kan vara fardigspiraliserade vid bildning av fiberblandningen som skall 
kardas och nalas. Det ar aven mojligt att anvanda flerkomponentfibrer av typen 
sida-vid-sida som spiraliseras under framstallning av fastorganet, lampligen vid 

1 5 varmningen for delvis smahning av bindefibrema. 

Det ar mojligt att anvanda ohka polymemiatcrial i fibrema i foreliggande fastorgan. 
Polyesterfibrer och polypropcnfibrer foredragcs. I bi- eller flcrkomponentfibrema 
kan anvandas tva typer av polyester med olika smalt- rcsp. utvidgningskocfficient 
20 eller tex polyester som en komponcnt och ett annat polymemiaterial som andra 

komponcnt, tex polypropen. Bindefibrema kan lex ulgoras av bikomponcntfibrcr av 
polypropcn och polyeten. 

V^id astadkommande av fastorganet enligt uppfinningen ar det mojligt att anvanda 
25 olika typer a\ funktionella polyesterfibrer med \ arierandc langd, tjocklck, os\'. 
Liimplig tjocklck ar for de funktionella fibrema 1 -6 dn, speciellt 1 ,5-6 dn. \'id 
anvandning av endast en typ av fibrer. sasom en typ av polyesterfibrer, kan 
lampligen tva grovlekar av denna fiber blandas. Liimplig fiberliingd for bade 
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bindefibrer och funktionella fibrer ar 30-80 mm, foretradesvis 40-70 mm och 
speciellt da ca 60 mm. 

Dessutom kan spiralformade fibrer blandas in for att skapa ytstruktur. 

Polyesterfiberduken enligt uppfmningen kan anvandas direkt som fastorgan och 
limmas direkt pa en bloja t ex, utan nagon mellanliggande barare. 

Enligt en foredragen utfbringsform av uppfmningen omfattar polyesterfiberduken 
spiralformade fibrer. De spiralformade fibrema som kan anvandas i foreliggande 
fastorgan ar lampligen av samma typ som beskrives i SE 9604833-5. Dessa fibrer 
utgores av varmekrympta, spiraliserade, elastiska termoplastiska 
flerkomponentfibrer, foretradesvis bikomponentfibrer. Komponentema i fibrema ar 
lampligen anordnade sida-vid-sida. Vid varmebehandling av fibrema krymper de 
olika komponentema olika mycket och darigenom bildas den spiraliserade fibem. 

Materialet enligt uppfmningen kan bindas samman ytterligare med hjalp av 
kalandrering, dvs med hjalp av tryck och varme. Speciellt anvandes slatkalandrering 
av ena sidan. 

I dct foljande beskrives fiberduken enligt uppfmningen niirmare med hanvisning till 

spcciclla utforingsformer och till bifogadc ritningar, dar 

Fig. 1-7 schematiskt visar olika steg vid provning av ett kardborrcsystcms 

fastformaga. 

Fig. 8 visar en schematisk vy uppifran av en bloja dar foreliggande fibcrduk 
utnyttjas som tape landing zone system och 

Fig. 9 och 10 visar delama i en bloja eller inkontincnsskydd med utbytbar 
absorptionsdel. 
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Vid framstallning av fastorganet enligt uppfinningen bildas forst ett flor av 
bindefibrer och funktionella fibrer. Dessa bindes darefter mekaniskt, lampligen 
genom nalning, tills ctt relativl tatt material erhalles, som har tillrackligt oppen 
struktur for att handelen till ett kardborresystem skall kunna fasta darvid och som ar 
5 tillrackligt stabilt for att ej alltfor mycket fibrer skall lossa fran fastorganet da 

kardborren lossas darifran. Vid nalningen erhaller materialet en nagot knottrig yta, 
som fungerar som fastyta. Materialet ar da vasentligen liksidigt. Materialet 
uppvarmes darefter for att bindefibrema skall smalta delvis och halla samman 
fastorganet. Vid denna uppvarmning spiraliseras samtidigt eventuella ingaende 
10 flerkomponentfibrer av typen sida-vid-sida. Da fibrema spiraliseras sker samtidigt 
en viss krympning av det nalade floret och knottrigheten pa ytan okar. Darefter 
slatkalandreras lampligen materialets ena sida. Den erhallna slata sidan kan lattare 
limmas vid ett alster. Denna slatkalandrering skall ej sammanblandas med den 
varmsmaltning for att bilda en bararyta som beskrives i tex EP-Al-0 780 505. 

15 

Nalningsgraden maste provas fram genom provning av det framstallda materialet. 
Forutom en subjektiv bedomning av materialets tathet, fastformaga, integritet, kan 
fastorganets skjuvningskraft och delamineringskraft vid losgorande fran en 
kardborre matas enligt foljande. 

20 

1 beskrivningen av provningama betecknas dc undersokta kardborresystcmens hon- 
och handelar ogledelar rcsp. hakdclar, oberoende av om de som i ett normalt 
kardborresystem uppvisar oglor och hakar cllcr om de ej uppvisar tex oglor sasom 
foreliggande fiberduk med fastyta. 

25 

Utforingscxempcl 



Prov med foljande blandningar har utforts. 
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PARAMETRAR 


Prov 1, 08-370 


Prov 2, 08-378 


Prov 3, 08-379 


Bindefibrer % 


15 ° o 4 dn bico 


20 % 2 dn bico 


20 % 2 dn bico 


Levcrantor 


UNITIKA 


HOECHST 


HOECHST 


Typ 


Melty 4080 


Trevira T 254 


Trevira T 254 


Funktionella fibrer 


50 '^-o 3 dn 


40 '^' o 3 dn 


40 % 6dn conj. hollow 


Levcrantor 


HOECHST 


HOECHST 


NAN YA 


1 yp 


1 rev lid 1 z^yyj 


1 rev IT a 1 jL 7\j 




Funktionella fibrer 


35 % 1,5 dn 


40 % 3 dn spiral 


40 % 3 dn spiral 


Levcrantor 


HOECHST 


RHONE-POULENC 


RHONE-POULENC 


Typ 


Trevira T 290 


Tergal X443 


Tergal X403 



Tergal X443 och Tergal X403 ar bikomponentfibrer av sida-vid-sida-typ som 
spiraliseras vid uppvarmning. De tva komponentema utgores av tva polyestertyper 
5 mcd olika smaltpunkt. NAN YA ar en fardigspiraliscrad fiber, likalcdcs av 

bikomponentpolyestcr av sida-vid-sidatyp. Bindefibrcma ar alia av typen mcd kama 
av polyester och holje av sampolyester. 

I Pro\' 1 anvandes saledes tva krusade polyesterfibrer med olika grovlek. I Prov 2 
10 an\ andes en krusad polycstcrfiber i blandning med en bikomponentfibcr, som 

spiraliseras vid upphcttning. 1 Prov 3 an\'andes en fardigspiraliscrad polycstcrfiber i 
blandning mcd en bikomponentfiber som spiraliseras vid upphcttning. 1 alia 
pro\'cma anvandes en bikomponentfiber av typen mcd hogtcmpcratursmaltandc 
kama och lagtcmperatursmaltande holje som bindefibcr. Uppvarmningen av 
1 5 materinlet ^kcr tills bindeflbems holie smalt, men avbrvtes innan kaman smaltcr. 
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Prover 



Bcskrivning 



EKL, oglematerial 



Standard, stickat polyestcrtyg belagt mcd poly- 
propen, ytvikt 90 g/m^ (PET 47,5, PP 42,5 g/m^) 
Slatkalandrerad, langa smaltfibrer 
Sida-vid-sida-fibrer, som krymper och spiraliseras 



08-370K 



08-378, grova fibrer 



in-lme 



08-379, fina fibrer 



Sida-vid-sida-fibrer, som krymper och spiraliseras 



in-lme 



10 



BESTAMNING AV SKJUVNINGSKRAFTEN HOS ETT 
KARDBORRESYSTEM 

1 5 Princip 

Hakmaterialet och oglcmatenalet sammanfogas pa ett kontrollerat satt. 
Skjuvningskraften mats sedan med en dragprovarc. 

Provberedning 

20 ■ Valj provkombination enligt Fig. 1. MD bctccknar maskinriktning och CD 
betccknar tvarriktning, 

■ Stansa ut ogleproverna, 50 x 60 mm och markera med penna enligt Fig. 2A, B. I 
Fig. 2A \'isas en rulle oglematerial 1 och i Fig. 2B en rulle hakmatcrial 2. 

■ Klipp/skar ut hakprovema, 25 x 80 mm, och markera med stjiima respektive pil 
25 for att visa respektive riktning pa provet. 

■ Gor en markering 30 mm in fran kanten pa hakprovet enligt Fig. 3A. 
! forsta hand ska!! CD riktningama testas. 
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Utforande 

■ Placera forsiktigt hakprovet 2 6\ er ogleprovet 1. Kontaktytan skall v ara 
30 X 25 mm. Se Fig. 3A. 

5 Placera hak- 2 och ogleprovet 1 i rullapparaten och lat tryckrullen 3 rulla fram och 
tillbaka en gang (1 cykel), se Fig. 4. 

■ Placera hela provet i dragproven 4 med hakmaterialet 2 i den ovre klamman 5 
och oglematerialet 1 i den nedre klamman 6 sasom visas pa Fig. 5. Dragning sker 
sa som visas med pilen F. 

10 ■ Utfor testet tills materialen ar belt "delaminerade" 

Berakningar och angivande av resultat 

Tmax ^ Skjuvningskraften, N/cm^ 

1 5 Puvdx ^ Den hogsta kraften detekterad under "delamineringen'\ N 

1 = Langden av kontaktytan, mm 

b ^ Bredden av kontaktytan, mm 

Tmax ^ F max x 100 



1 xb 



20 



BESTAMNING AV DELAMINERINGSKRAFTEN HOS ETT 



KARDBORRESYSTEM 



Princip 



Hakmaterialet och oglematerialet sammanfogas pa ett kontrollerat satt. 
Dclamincringskraftcn mats sedan, med matcrialct i 90"^ micd en dragprc 





PCT/SE99/02130 
19.11.1999 



9 



Provberedning 

■ Valj provkombination enligt Fig. 1. 

■ Stansa ut ogleprovema 1 , 50 x 60 mm, och markera med penna enligt Fig. 2A. 

5 ■ Klipp/skar ut hakprovema 2, 25 x 80 mm, och markera med stjama respektive pil 
for att visa respektive riktning pa provet enligt Fig 2B. 

■ Gor en markering 30 mm fran kanten pa hakprovet 2 - se Fig 3B. 
I forsta hand skall CD riktningama testas. 

10 Utforande 

■ Placera en sa stor tejpbit 7 over hakprovet 2 att en yta pa 25 x 30 mm lamnas fri. 

■ Placera hakprovet 2 over ogleprovet 1 . Lamna 10 mm av ogleremsan for 
fastsattning i klamman, se Fig. 3B. 

15 ■ Placera hak- 2 + ogleprovet 1 i rullapparaten och lat tryckrullen 3 rulla fram och 
tillbaka 1 gang (1 cykel) - se Fig. 4. Borja rulla i riktningen bilden visar. 

■ For att skapa en defmierad skjuvningskraft, placeras den utskjutande delen av 
oglematerialet 1 i en klamma 8 och den utskjutande delen av hakmaterialet 2 i en 
kliimma 9 med en 1 kg vikt. 

20 ■ Lat vikten hanga fritt i 10 sekunder, sc Fig. 6. 

■ Placera provet i dragprovaren 4 med hakdelen 2 i den ovre klamman 5 och 
oglcdelcn 1 i den nedre klamman 6. 

■ Utfor testet med de tva materialen i 180° oppningsvinkcl - se Fig 7. 

25 ■ Om sa onskas kan delamineringskraften vid upprcpad oppning och stangning 



bestammas. Detta kan endast utforas om ingcn deformation av materialct uppstar 



under test. 
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Bcrakning och angi\ ande a\' resultat 



Metoden mater de hogsta toppama (max 20) under testet 



max 



N/25mm 



= Den hogsta toppen under test 



- Fmed N/2 5mm 



^ medelvardet av alia toppama under testet 



Vid de beskrivna provningama bor skjuvkraften for oglematerialet ligga mellan 40 
och 100 N/7,5 cm2 och delamineringskraften mellan 2 och 5 N/25 mm 

10 (medelbelastning) resp. mellan 3 och 8 N/25 mm (toppbelastning). Alltfor hoga 
varden innebar att det ar svart att lossa hak- och ogledelen fran varandra utan att 
dessa rivs sonder eller nagondera delen lossnar fran underlaget, mcdan alltfor laga 
varden medfor en otillracklig fastformaga. Sasom framgar av det foljande uppvisar 
foreliggande material de onskade egenskapema och overtraffar i flera fall 

15 referensmaterialet EKL. 

Resultaten \ isas i foljande tabell 2: 
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Pa Fig 8 visas schematiskt en bloja dar fastmatcrialet enligt uppfinning kan 
anvandas. Blojan omfattar ett absorberande skikt anordnat mellan ett 
\ atskegenomslappligt inre skikt avsett att \'ara vant mot en anvandarc och ett 
vatsketatt yttre skikt avsett att vara vant fran anviindaren. Blojan bar vasentligen 
5 rektanguliir form och avgransas av t\'a kortsidor 10, 1 1 och t\ a langsidor 12, 13. T\ a 
tejpbitar med hakmaterial 2 ar fastsatta pa blojans utsida, vid ena kortanden 10, sa 
att en fri del av vardera tejpbiten bildar en forlangning av kortsidan, varvid 
hakmaterialet ar riktat at samma hall som insidan pa blojan. Pa blojans utsida vid 
andra kortanden 1 1 ar i vardera hornet en bit oglematerial 1 enligt uppfmningen 

10 fastsatt. Da blojan anbringas pa en anvandare bojs dess mittparti runt grenen och 
kortsidoma 10, 1 1 kommer att ligga runt anvandarens midja. Blojan fastes genom 
att tejpbitama med hakmaterial 2 appliceras pa bitama av oglematerial 1 . Det ar 
aven mojligt att i stallet for tva bitar oglematerial i vardera hornet pa kortsidan 1 1 
anvanda en remsa av detta material langs hela kortsidan. Detta visas som en 

1 5 streckad linje pa Fig 8. 

Fiberduken enligt uppfmningen kan iivcn anvandas i den typ a\' bloja cller 
inkontincnsskydd som bcskrives i tex US-A-5 549 593. Denna typ visas pa Fig. 9 
och 10 och omfattar en absorptionsdcl 14, den faktiska blojan, som ar utbytbar och 

20 siittcs fast pa ett balte 15 runt anx andarens midja. Absorptionsdelen 14 omfattar ett 
absorberande skikt anordnat mellan ett x atskegenomslappligt inre skikt avsett att 
vara \ ant mot en anvandarc och ett vatsketatt yttre skikt avsett att vara \'ant fran 
anviindaren. T\'a band av hakmaterial 2 iir anordnade langs vardera kortsidan 10, 11 
pa absorptionsdelen 14, pa dess utsida. Pa baltcts 15 insida ar en fiberduk 1 med 

25 fastyta enligt uppfmningen anordnad som oglematerial. Kortandama 10, 1 1 pa 

absorptionsdelen 14 kan foras in under biiltet, varx id hakmaterialet 2 utcfter dess 
ytterkantcr sam.verkar med oglematcrialet 1 pa baltcts 15 insida for att halla fast 
blojan pa an\'andaren. Altcrnativt ar det mojligt att utnyttja oglematerial 1 pa 
absorptionsdelen 14 och hakmaterial 2 pa baltet 15. l:n annan \ anant ar att ha en 
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fastyta (antingen han- eller hondcl) pa baltets 15 utsida, \'ar\'id pa 
absorptionskroppen 14 banden med hak- resp. oglematerial anordnas pa insidan, dvs 
den sida som skall vara vand mot anvandaren. Den del av kardborresystemet som ar 
anordnad pa baltet 15 kan antingen vara ett sammanhangande band sasom visas pa 
Fig. 10 eller uppdelat pa flera mindre bitar. 

Ovanstaende an\'andningar utgor endast exempel och ar ej avsedda for begransning 
av uppfinningen. Foreliggande fastorgan kan anvandas i alia sammanhang dar ett 
kardborresystem med han- och hondel anvandes. 
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Patentkra\ 

1 . Fiberduk med fastyta for handelen i ett kardborresystcm, vilken beslar a\' ett 
kardat och nalat flor a\' funktionella fibrer och bindefibrer, dar de funktionella 
fibrema utgores av termoplastiska polymerfibrer och dar duken ar bunden genom 
delvis smaltning av bindefibrema. 

2. Fiberduk enligt kravet 1, kannetecknad av att de funktionella fibrema utgores av 
en eller flera typer av polyesterfibrer ochyeller polypropenfibrer. 

3. Fiberduk enligt krav 2, kannetecknad av att tva typer av funktionella 
polyesterfibrer med olika grovlek ingar i duken. 

4. Fiberduk enligt nagot av kraven 1-3, kannetecknad av att de funktionella 
fibrema omfattar spiraliserade tva- eller fierkomponentfibrer av sida-vid-sida-typ, 

5. Fiberduk enligt kra\' 4, kannetecknad av att de funktionella fibrema omfattar 
bade kmsadc polyesterfibrer och spiraliserade fibrer. 

6. Fiberduk enligt nagot av krax en 1-5, kannetecknad av att den innehallcr 10-25 
vikt-% bindcfibrcr och 75-90 vikt-% funktionella fibrer. 

7. Fiberduk enligt nagot av kraven 1-6, kannetecknad av att dc funktionella 
fibrema till 40-60 vikt-% utgores av spiraliserade fibrer. 

8. Fiberduk enligt nagot av kraven 1-7, kannetecknad av att bindefibrema utgores 
av t\'akomponcntfi.brer med en kama och ett holje. dar den yttre holjckomponentcn 
har lagre smiiltpunkt an den inre kamkomponenten. 



15 
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9. Forfarande for framstallning av en fiberduk med faslyta enligt kra\' K 
kannetecknat av att ett flor kardas av en blandning a\' bindefibrer och funktionella 
fibrer, att tloret nalas for astadkommande av ett tatt material med struktur liimplig 
for att handelen i ett kardborrelas skall fasta darvid och att det nalade floret 
5 uppvarmes for delvis smaltning av bindefibrema. 

10 Forfarande enligt krav 9, kannetecknat av att det nalade och uppvamida floret 
slatkalandreras sa att dess ena yta blir slat. 

10 11. Forfarande enligt krav 9 eller 10, kannetecknat av att bindefibrema utgores av 
tvakomponentfibrer med kama och holje, dar holjet har lagre smaltpunkt, och att det 
nalade floret upphettas sa att bindefibremas holje smaller, men kaman forblir fast. 

12. Absorberande alster (14), sasom bloja eller inkontinensskydd, vilket omfattar ett 
1 5 vasentligen vatskeogenomtrangligt yttre skikt och ett kardborresystem med hondel 
och handel fasta vid dctta skikt for att samverka och halla alstret pa plats pa en 
anviindare, kannetecknat a\ att hondelcn ( 1 ) i systemet utgores a\' en fiberduk 
enligt nagot av krax cn 1-8. 

20 13. Alster enligt kra\' 12, kannetecknat av att det omfattar en absorptionskropp 
innesluten mcllan ett vatskcgenomslappligt inre skikt avsett att vara vant mot 
an\ iindaren och det x asentligen \ iitskeogenomtrangliga yttre skiktet a\ sett att vara 
\'ant fran anviindaren och avgransas a\' X\h kortsidor (10, 11) och tva langsidor ( 12, 
13), \ ar\'id t\'a fiikar med handelen (2) till kardborresystemct ar fasta pa det yttre 

25 skiktet vid vardera langsidan (12, 13), niira den ena kortsidan ( 10), sa att de bildar 
en forlangning av kortsidan, med handclens fastyta \ and i samma riktning som det 
inre skiktet, och att hondelen ( 1 ) ar anordnad pa det yttre skiktet, vid andra kortsidan 

MM 
V 1 1 /. 
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14. Alster enligt krav 13, kannetecknat av att hondelen ( 1 ) ar anordnad som en bit i 
vardcra hornet av den andra kortsidan (11). 

15. Alster enligt krav 13, kannetecknat av att hondelen (1) utgores a\' en remsa 
5 som stracker sig utefter vasentligen hela den andra kortsidan (11). 

16. Alster enligt krav 12, kannetecknat av att det omfattar tva delar, ett biilte (15) 
avsett att fastas runt midjan pa en anvandare och en absorptionsdel (14), som vid 
anvandning fastes vid baltet genom samverkande han- resp. hondelar (1, 2) i 

10 kardborresystemet och som omfattar en absorptionskropp mnesluten mellan ett 
vatskegenomslappligt inre skikt avsett att vara vant mot anvandaren och det 
vasentligen vatskeogenomtrangliga yttre skiktet avsett att vara vant fran anvandaren 
och avgransas av tva kortsidor (10, 11) och tva langsidor (12, 13), varvid de 
samverkande delama (1, 2) ar anordnade langs absorptionskroppens kortsidor (10, 

15 11) resp. pa baltet (15). 

1 7. Alster enligt kra\' 1 6, kannetecknat av att hondelen ( 1 ) ar anordnad pa baltets 
(15) insida och handelen (2) ar anordnad pa absorptionskroppens ( 14) utsida. 

20 18. vMster enligt krav 16, kannetecknat av att handelen (2) ar anordnad pa baltets 
( 1 5) insida och hondelen ( 1 ) ar anordnad pa absorptionskroppens ( 14) utsida. 

1 9. Alster enligt krav 1 6, kannetecknat av att handelen (2) ar anordnad pa baltets 
(15) utsida och hondelen ( 1 ) ar anordnad pa absorptionskroppens (14) insida. 

25 

20. Alster enligt krav 1 6, kannetecknat av att hondelen ( 1 ) ar anordnad pa baltets 
( 15) utsida och handelen (2) ar anordnad pa absorptionskroppens ( 14) insida. 




PCT/SE99/02130 
19.11.1999 



21. Anvandning av en fiberduk med fastyta enligt nagot av kraven 1-8, vilken bcslar 
av ett kardat och nalat flor av funktionella fibrer och bindefibrer, diir dc funktionella 
fibrema utgores av termoplastiska polymerfibrer och dar duken ar bunden genom 
delvis smaltning av bindefibrema, sasom hondel i ett kardborresystem i ett 
absorberande alster (14), sasom bloja eller inkontinensskydd, vilket alster omfattar 
ett vasentligen vatskeogenomtrangligt yttre skikt och ett kardborresystem med 
hondel och handel fasta vid detta skikt for att samverka och halla alstret pa plats pa 
en anviindare. 
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Sammandrag 

Fibcrduk ( 1 ) med fastyta for handelen (2) i ett kardborresystem, vilkcn bestar a\ ctl 
kardat och nalat flor av funktionella fibrer och bindefibrer, dar de funktionella 
5 fibrema utgores av termoplastiska polymerfibrer och dar fiberduken ar bunden 
genom delvis smaltning av bindefibrema. 

Forfarande for framslallning av en sadan fibcrduk (1 ) gcnom att ett flor kardas av en 
blandning av bindefibrer och funktionella fibrer, floret nalas for astadkommande av 
10 ett tatt material med struktur lamplig for att handelen i ett kardborresystem skaii 

fasta darvid och det nalade floret uppvarmes for delvis smaltning av bindefibrema. 

Absorberande alster, sasom en bloja, med en absorptionskropp innesluten mellan ett 
yttre och ett inre skikt och omfattande ett kardborresystem for att fasta alstret pa en 
15 anvandare, var\ id hondelen (1) i systemet utgores av en fiberduk enligt 
uppfinningen. 

Anvandning av en fiberduk enligt uppfinningen sasom hondel i kardborrcsystcmct i 
ett absorberande alster enligt uppfinningen. 

20 



